Introduction {#sec1-1}
============

Accurately diagnosing cells as being either malignant or benign 'reactive mesothelial cells' in serous effusions is a common diagnostic problem. The lower sensitivity of cytodiagnosis of effusions is mainly attributable to bland morphological details of cells, overcrowding or overlapping of cells, cell loss, and changes due to different laboratory processing methods.

It has been seen in various studies that the cytological examination of fluids by means of smears, however carefully prepared, leaves behind a large residue that is not further investigated but that might contain valuable diagnostic material. This residual material can be evaluated in a simple and expedient fashion by treating it as a cell block, embedded in paraffin, and examined in addition to the routine smears.\[[@ref1][@ref2]\]

Cell blocks are particularly useful when the cytological abnormalities are misleading, such as in reactive mesothelial cells, or obscure as in occasional well differentiated adenocarcinoma.\[[@ref3]\] The present study has been undertaken to assess the utility of the cell block preparation method in increasing the sensitivity of cytodiagnosis of serous fluids and to know the primary site of malignant effusions.

Materials and Methods {#sec1-2}
=====================

The present study was conducted on 190 cases of serous effusion (pleural 88, peritoneal 92, and pericardial 10) after thorough clinical and radiological examination. Fluids thus obtained were first examined by naked eye for physical characteristics and then divided into two halves.

Half of the specimen was centrifuged at 1500 rpm for 15 minutes and the smear prepared was then stained with Giemsa or hematoxylin and eosin (H and E). For the cell block preparation, the other half of the fluid specimen was fixed in a 1:1 solution of 10% alcohol: formalin for one hour. After fixation, the specimen was centrifuged at 2500 rpm for 10--15 minutes. The supernatant was poured off and the sediment completely drained off by inverting the tube over Whatman filter paper. The sediment was then wrapped in the same filter paper and processed in histokinette as part of routine paraffin section histopathology. Special staining, including periodic acid Schiff (PAS), was done whenever needed.

A cytological diagnosis was rendered for each case seen and each individual slide was objectively analysed for cellularity, arrangement (acini, papillae, cell balls, and proliferation spheres), cytoplasmic, and nuclear details using the point scoring system described by Mair*et al*.\[[@ref4]\]\[[Table 1](#T1){ref-type="table"}\].

###### 

Criteria for the assessment of the quality of smear and cell block\[[@ref4]\]
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According to the criteria mentioned above, comments were rendered on the quality of the slides by qualitatively grouping them into three categories:

1)Diagnostically unsuitable2)Diagnostically adequate3)Diagnostically superior

Results {#sec1-3}
=======

Out of 190 cases studied, 120 (63.15%) cases were of different reactive effusions and 70 (36.85%) cases were of malignant effusions. Among the reactive effusions, 58 (48.33%) cases were of pleural fluid, 54 (45.0%) cases were of peritoneal fluid, and eight (6.66%) cases were of pericardial fluid.

The majority (22, 18.33%) of cases were due to tuberculosis. Other diseases causing different effusions were: 18 (15%) congestive heart failure cases, 18 (15%) cirrhosis of liver cases, 14 (11.66%) bacterial infection cases, eight (6.66%) viral infection cases, ten (8.33%) pneumonia cases, ten (8.33%) renal failure cases, six (5%) chronic obstructive pulmonary disease cases and eight (6.66%) cases of undetermined aetiology.

Out of 120 cases of reactive effusion, the majority (40, 33.3%) of the cases revealed scanty cellularity, inflammation with polymorphs in 26 (21.7%) cases, moderate cellularity showing a mixed picture in 24 (20.0%) cases, predominantly mesothelial cells in six (5.0%) cases, and predominantly lymphocytic infiltrate in 16 (13.3%) cases.

Out of 70 cases studied, diagnosis was made by histopathology in 58 cases (82.8%) and by fine needle aspiration cytology (FNAC) in 12 cases (17.2%), which comprised of 16 cases of lung carcinoma, 14 cases of malignant ovarian neoplasm, ten cases of breast carcinoma, 16 cases of gastrointestinal tract (GIT) malignancy, eight cases of liver and gall bladder (GB) malignancy, four cases of lymphoma, and two cases of mesothelioma. Peritoneal fluid was obtained in 38 cases (54.25%), pleural fluid in 30 cases (42.85%), and pericardial fluid in two cases (2.87%) for smear examination and cell block preparation.

Cytological examination of the smear prepared from the first sample was found to be positive for malignant cells in 38 cases (54.28%). In mesothelioma, malignant cells were noticed in both the cases studied (100%). Diagnostic accuracy ranged from 40 (carcinoma breast) to 64.29% (malignant ovarian neoplasm) \[[Table 2](#T2){ref-type="table"}\]. Six cases (8.55%) were suspicious and 26 (37.2%) were labeled as being negative \[[Figure 1](#F1){ref-type="fig"}\].

###### 

Percentage increase in yield by cell block technique taking into consideration the numbers of specimen taken for histologically proved primary tumors
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![Ascitic cell block preparation of ovarian papillary carcinoma showing papillary arrangement of malignant cells (H and E, ×200)](JCytol-26-60-g003){#F1}

Cell block revealed better diagnostic accuracy than cytological smears. Out of 70 cases, 46 cases (65.7%) were detected to be positive for malignant cells. Diagnostic accuracy ranged from 50 (in lymphoma) to 71.4% (in malignant ovarian neoplasm) \[[Table 2](#T2){ref-type="table"}\]. Eight cases (11.4%) were suspicious whereas 16 cases (22.8%) were labeled as being negative \[[Figure 2](#F2){ref-type="fig"}\].
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The diagnostic yield was increased by both the techniques with the examination of more specimens. Cytological smear examination increased diagnostic yield for malignant cells by 17.14% (from 54.28 to 71.42%) whereas cell block technique increased the same diagnostic yield by 20% (from 65.7 to 85.7%).

When the cytological smears and cell block techniques were studied for their quality by using the point scoring system of Mair*et al*.,\[[@ref4]\] it was noticed that 26% of the smears and 12% of cell blocks scored 0 and were unsuitable for diagnosis. Some (20%) of the smears and 21% of cell blocks scored one and their quality was diagnostically adequate. More than half (54%) of the smears and 67% of cell blocks were considered to be diagnostically superior, giving textbook quality results.

With the help of cell blocks and smears, it was possible to ascertain the primary site of malignancy in 83.3% cases, but not in 16.7% cases due to the lack of clear cellular morphology.

Discussion {#sec1-4}
==========

In the present study, out of the total 120 cases of reactive effusions, the majority (58, 48.3%) of the cases were of pleural effusion, followed by 54 (45%) peritoneal fluid cases whereas the least number (eight, 6.7%) of cases were from pericardial effusion. The nonmalignant effusion cases were comprised of 22 tuberculosis (18.3%), 18 congestive heart failure (15.0%), and 18 cirrhosis of liver (15.0%) cases.

In their study of effusion, Luse and Reagan\[[@ref5]\] reported that the maximum number of cases of non-malignant effusion were of pleural effusion, followed by peritoneal fluid, whereas the least number of cases were of pericardial effusion. According to them, the majority of the cases were due to underlying congestive heart failure comprising 18% of all cases, followed by cirrhosis and tuberculosis comprising 11 and 8% of the cases respectively. In the present study, the majority of reactive effusion cases was due to underlying tuberculosis. This might be due to the high prevalence of tubercular infection in the eastern part of Uttar Pradesh where the study has been conducted.\[[@ref6][@ref7]\]

In the present study on 120 cases of reactive effusion, 40 (33.3%) cases had scanty cellularity, 26 (21.7%) cases had inflammatory infiltrate, eight (6.7%) cases showed blood, 24 (20.0%) cases mixed cellularity with moderate cell count, 16 (13.3%) cases predominated by lymphocytes, and six (05.0%) cases had mesothelial cells.

Similar findings were recorded by Melamed\[[@ref8]\] who described the different cell patterns in effusions without identifiable cancers and found that one-third of the cases showed scanty cellularity and around one-third comprised of inflammatory or hemorrhagic effusions.

In the present study, out of the total 70 cases of histologically/FNAC-confirmed malignant tumors, 50 (71.42%) cases were reported to be positive for malignant cells by smear examination. This is in accordance with Chandler\[[@ref9]\] who got 65--76.0% accuracy in results by smear examination of the various body cavity effusions.

In the present study, out of the total 70 cases of histologically / FNAC-confirmed malignant tumors, 60 (85.7%) cases were found to be positive by the cell block method. The present study thus has an accuracy of 85.72% which is in accordance with Zemansky,\[[@ref10]\] who observed a diagnostic accuracy of around 90.0%.

In present study, out of the total 14 cases of primary ovarian tumors, 12 (85.7%) cases were found to be positive by smear examination but all (100%) were found to be positive by the cell block technique.

The study is consistent with Mouroe\[[@ref11]\] who worked on carcinoma cells in thoracic and abdominal fluids, and found that the highest incidence of carcinoma cells (100.0%) was detected in cases of ovarian carcinoma.

In the present study, on comparing the accuracy of smear examination and the cell block technique, cell block technique and smear examination gave different results for malignancy positivity (85.7vs71.42.0% respectively).

Ceelen\[[@ref12]\] got 89% positive diagnoses with the cell block technique and 71% with smear examination. Taft*et al*,\[[@ref13]\] also compared the cell block technique and smear examination and concluded that the cell block technique yielded better results than the smear. Thus, the present findings are in close approximation to those of studies by the above investigators.

In the present study, the cell block technique gave better diagnostic quality at a higher rate, giving results of textbook quality.

Similar observations were noticed by others,\[[@ref14][@ref15]\] who reported that organoid arrangements and the pathognomic of malignancy are better seen in cell blocks than in smears.

The average percentage of specimens with positive malignant tumor cells was 63.0% in the present study. This is in close approximation to the work done by Sarah*et al*,\[[@ref16]\] on the histocytological study of effusions associated with malignant tumors. According to their study, tumor cells were identified in 67.5% of the fluid specimens examined.

In the present study, positivity for malignancy was 66.0% on initial diagnosis by the cell block method, which increased to 86% on subsequent examination of the drained specimens at frequent intervals. Thus, the percentage of positive results increased by 20.0% on reviewing the specimens. This is consistent with Fumikazu*et al*. ,\[[@ref17]\] who also obtained some suspicious or negative results on examining the first specimens of the fluids but whose positive diagnosis rates increased by 21% on repeated examination of the fluids at frequent intervals.

In the present study, simultaneous use of the cell block technique and smear examination increased diagnostic accuracy by 13.0%, consistent with the 12% increase reported by. Richardson*et al*.\[[@ref18]\]

The cell block technique not only increased the positive results, but also helped to demonstrate better architectural patterns which could be of great help in approaching the correct diagnosis of the primary site. It was possible to ascertain the primary site of malignancy in 83.3% of the cases with the help of cell blocks and smears, the remaining being unclear due to lack of clear cellular morphology. These results are consistent with Khan*et al*.\[[@ref3]\] who determined the primary site of malignancy with certainty in 81.3% of the cases.

The cell block technique has an added advantage that multiple sections of the same material can be obtained for special stains and immunohistochemistry.\[[@ref3]\] Apart from this advantage, morphological details can also be obtained with the cell block method, which include preservation of the architectural pattern like cell balls and papillae and three dimensional clusters, excellent nuclear and cytoplasmic details, and individual cell characteristics. On the other hand, fragments of tissue can easily be interpreted in a biopsy-like fashion.

It is thus concluded from the present study that it is advisable to study paraffin sections by using the cell block method before discarding specimens that are negative for malignant cells by smear examination.

Similar conclusions were drawn by Foord and Wetmore\[[@ref19]\] who conducted cellular studies of effusions by using smears and paraffin sections. They preferred to study paraffin sections before giving the final diagnosis because it was more accurate and as it was easier to demonstrate cellular relationships with the cell block technique.
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